Nucleic acid interactive properties of a peptide corresponding to the N-terminal zinc finger domain of HIV-1 nucleocapsid protein.
An 18-residue peptide (NC-F1) with an amino acid sequence corresponding to the N-terminal zinc finger of human immunodeficiency virus-1 nucleocapsid protein has been shown to bind to nucleic acids by fluorescence and NMR methods. Previously, this peptide has been shown to fold into a defined structure when bound to zinc (Summers et al., 1990). We have used a fluorescent polynucleotide, poly(ethenoadenylic acid), to monitor binding of this peptide to nucleic acids. In the presence of zinc, the peptide had a smaller site size (1.75 nucleotide residues/peptide) than in the absence of the metal ion (2.75). The salt sensitivity of the interaction indicated that two ion pairs are involved in the association of Zn2+ (NC-F1) with polynucleotide, whereas one ion pair is found in the metal-free peptide-nucleic acid complex. Competition experiments with single-stranded DNA (ss DNA) in either the presence or absence of Zn2+ showed that the peptide bound to ss DNA. Using NMR methods, we monitored the binding of a synthetic oligonucleotide, d(TTTGGTTT), to Zn(NC-F1). The hydrophobic residues F2 and I10, which are on the surface of the peptide and have been implicated in viral RNA recognition, were shown to interact with the oligomer. In accord with this observation, analysis of the salt dependence of the polynucleotide-peptide interaction indicates a nonelectrostatic component of about -6 kcal/mol, a value consistent with theoretical estimates of stacking energies of phenylalanine with nucleic acid bases.